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means of a ladder, since it is situated on the side of hill. * * * The ice is formed from a peculiar cold mist 
which comes through openings found all the way fron 
the top to the bottoni of the 40-foot shaft. As soon as 
the warm weather arrives frost, appears on the walls of 
the shaft and soon tiny icicles form rapidly, until in the 
warmest weather huge icic.les, often 3 feet thick, reach 
from the platform at the to , to the bottoili of the mine. 
The ice begins forming in day, and in Ockober the thaw 
sets in. A shelter was erected over the niine son:c time 
ago; but it had to be removed because the ice melted. * * * The mine has been used as a cold storage 
lant by the wife of the farmer, and she claim that eggs 

gave been kept seven niontlis in the natural refrigerator 
and a t  the end of that period fouiid to be in perfect con- 
dition. During the sunimer the temperature of the 
mine ranges from 2 5 O  to 30" F. above zero. This mine, 
[in winter] notwithstanding the fact that it is open at  
the top, is warni enough to keep vegetables without 
freezing. ' ' 

FORECASTING TIDE STAGES IN THE HARBOR AT PORT- 
LAND, OREG. 

EDWARD LANSING WELLS, Meteorologist. 

[Dated: Weather Bureau, Portland, Oreg., Oct. IO, 1919.1 

The ebb and flow of the tide affect the stage of water 
in the Columbia River forsortie distance abore the 
mouth of the Willamette, probably as far as C'ascade 
Locks, and at  times affect tlie stage of the Willamette to 
the foot of the falls a t  Orcgoii Cit,y. Cascade Locks is 
about 150 miles from the mouth of the Coluixbia, and 
Ore on City is about 120 miles. 

Tfe zero of the river gage a t  Portland is less than 1 
foot above mean sea level. The m a s i m m  range of the 
tide at  Astoria, 99 niiles below Portland, is about 12 feet. 
The masimuni ran e of the tide at Portland is between 
3.5 and 4 feet. W P ieii the river at Portland stands at  0 

FIG. 1.-Tides in the Columbia River, Oct. 15-22,1916. 

feet or higher, the tide eifect. is selcloin not,iceahle. Fig- 
ure 1 shows rapliically the rise and fall of the river dur- 
ing a typic3 week. It will be seen thnt, owing to the 
fact that the time required for the tide to trnvel from 
Astoria to Portland is nesrly equal to t,he interval be- 
tween the high and low tides, the actual wa.ter level at  
Astoria is occasionally higher than a t  Port.lanc1. This 
condition is apparently never sufficiently pronounced 
to cause a reversal or even a cessation of the current in 
the CoIumbia, but at  low-water d a m s  there is a notice- 
able reversal of the current in the Tower reaches of the 
Willaniette. 

During settled weather, when the nornial stage of 
water in the Colunibia and Willamette is low, as during 
t.he late sumnier and earl fall of 1918 and 1919, it has 

hours later t.han at  Astoria, and that the maximum 
sta e at  Portland, based on the zero of the river gauge, 
wil T be about 45 per cent to 55 per cent of the computed 
stave at Astoria, based on mean lower low water, which 
is t?io datuni used in current tide tables. Figure 3 shows 
the relation for the month of October, 1918. 

been found that high ti d e at  Portland occura about 6 
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FIG. 2.-Relatiou of tide at Portland to computed tide at Astoria, Oct. 2351,1918. 

However? when liigh winds occur along or near the 
coast, the actual stages s t  Astoria vary considerably froni 
the comput.ed Mes, and at such times accurate predic- 
tions for Yort,lniid can not be macle. Weather ma s of 
October 25-27, iiidic.ate an increasing r u r e  gra Fi icnt 

es attendin t le estreme varia- that fa.voret1 on 1 

fi ure 2. It aypetirs that ns the storm approaches, the 
o fi shore winds hold the water back: later, as the storm 
advances, the winds change, iling tlie wa.ter up. This 

due more to the 
action of winds well out to sea than to winds along the 
immediate coast. 

tide 
gauge at Astoria, for use in this c,onnection, but con&ions 
arising aft,er the close of the war inacle this impracticable 

s tion that occmred -s lore on 8d ctobar 26 am 27, as indicated in 

heaping up of the wahr  IS (~uht less  P 
Brraiigenientss were made to install a recordin 

BAROMETRIC PRESSURE, WINDS, AND STORMS OF THE 
PACIFIC OCEAN.' 

By EDWARD A. BEALS. 

[Abstract.] 

In  January there are two areas of high ressure mn- 
tered, respective1 , midway between Hono f ulu and San 

low pressure centered over the Aleutian Islands, the south 
polar regions, and Australia. In  July the Aleutian LOW 
disappears aiid there is a HIGH over Australia. These 
formations are suhjec.t to seasonal variations in position 
and niagnitude, hecause of the shifting appnsent position 
of the sun in the heavens. They are caused by the famil- 
iar inequality of the heatin of the land and water areas, 

lation. 
The usual system of spirally flowing winds surrounds 

these formations. The proximity of the North Pacific 
IIIGH to the American coast is tlie cause of the rainless 

Francisco and o B the coast of C'hile, and three areas of 

m d  by dynnrnical causes in s ierent, in the planetary circu- 

.- 

1 Prewnted at.the Pasadena meeting of the A. A .  A. S., June, 1919. Published in 
full by University of California Pias, 1920. 


